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*l|7£ §J *8£te xi|6a, b£o|| £A|a _-_.*||7|ej&*|£| S|_.S^£. 
*9£fe S2H&*|2f & __o|| 4# &*l?}2j 8#_s|u|« i4Eh! 3SHH. 

*hoa. b£t diihsi *!# ^Hi*hoiAi a & __s| c\b amm a& a ami a ai- 4E f _ es. 

*11£te *ll10a, btoil £A|a _a|o|_- o||H£|^2f b|E_ aj;^x|§^7|a| W*\m\m 4Ef_ s|^3^r£. 

*l|12J£_-*ll10b.£o|| £A|fi _a|oQS| _«o|.' 

*13£_-*h1£o| £A|_ _*£s| _«oq. 

*14£te x||7£o)| £A|a L4EKJI _._o|c|. 
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"l[tt_s| 4Mtt ^S]S S*1a|_ ^ „£s _ cH>|M)9|«| __L*l|7|?W|ol| 3do|cF. 

1?H2| M06SHx|^b|4 17||S| 7H4a|b|£ 1S_x|:_&|g n||Ha|_e n S^_*|o| sp| aJ)^o|| jl 

BrH*P|ei3r*l» S^o|| s| _>SM| 0|g£|H Sit ^, ^|W£^ 4o|M)°> _g e|A|| 

± D1|H£|(DRAM)# _"7| ?Hb«a|eJ ^#ol|Ai §g ?|)d)|A|e) _ _ 1984_ VLSI?I# __L*I«2| 7|#fi°tS 1640|X| 
o\\M T.*+o\aW9Jt J. = 3||o|M|o|| a|sH " VLSI DRAMS fl© 7flnHA|EH » _>i 4 XUn, ^SS ?HeHa|e| 

iiS 1984!d IDEMO||Ai S.\c[m\ gO|| a|«| " &e«°| D||7}b| S3 DRAMS » ?l|nllA|Bj " _AH #_.a b^ J|o 

□i, ?H^A|Ei _ _. 1984_2| i*)|S|^S|°|o||AH #iEQ u} xjcK opH ^aieI __ ?H n H A l E H 

I gej°| g^O||Cf 4|0|2|0| m«H 4*|*|°S *o| IB H|fS EU, o| £_-a| ahs cn?,t£|t OlgSFOi 
S_a|_ ?H2t)A|Eio|| _«t* _■ ^ SiH^ of°i«| _£asfr9« SOWS ^ Si£^ S a el "HI BWH, §g ?« 
n||A|Ei __. «no|n|s| 4*h&a|_s|o|| ?)x|o||Eh7^ cm, o| E»fl| bm^o)| S^S^S 

M MS. q)tf£|^ ^« fta|*l?|s|. qj»£|fe iJ^§« o|«*foj «^A|a ?h^a|e^| x\ 



^7|^ a|7[x| #^°| ?H n H A IN {SS st* S^^°£ S Slfa| ?HbHa|N# ^# 4= oi^ g ^o|H^ H 
S^SWI ajtWcf srach. 

s||1a£fe ^7|2f&S ?HaHA|E^# ^b|sh§BH 7|aj&*|a| ga^e h aiwo S u^yj jj 0 |2, JH|ib£ 

*ll1a£o|| fEAta 8S£2| A-ATd St} ^SfE^, o| 7|5j^x|t P«2| biE*l|7|e(1)3f, u iE^7|©(1) L Hol| 
S£S E§(2), o| a^7| £lK2)4|o||fc cra§^E|^S(7)o| S^ s) cHo !il| aaat(5)AJo||fe =*j(6)af «l 

Isft b|EAj( 8 )o| gAj^^l zl 8JYfe S^S^(9)o|| alsHAH nS «iiE*lia^(4)g MOSS?hx|^eH2| 

E.KHa||ol)o| E|t ^-g-o|| S^ScK 
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S b| BAj (f 0 | ded b it line)* T^ftcfe o|^fe u| B^j* °1%M?\^[ B^M^M o| h|e 

fll2a£fe ^7|tt ^SS b| eAjo S ^AHs|oj A|a£|2 SUfe 4o|M)ej eyg ajAil^ m|Ha|(DRAM)o|| sto| Afg 

miaaiasps ^£^i7ieh(2i)2K 7ia(2i)si aaa^oii sa|ei nS u.^ig^(23), 7ie(2i)si sa^wi 

§aet(24), o| Sa^(24)^o|| g-^a MOSS?H^I^Ei.2l 7)|0|Eg= g§ S|H£j(25)2} ^H^H^I^ 2^(26), S^^t 
(24)*WI-M 4M ?JHAj(25)0|| 2)iE3fe 5'|t£S §^a b|=£!(27)# SWl>l ^84. ^^|Ai b|EAj(27)S 3. 
<M^?\ 1^^(28)011 a|sH «is*|gfl1(23)5 MOSS5Hx|^Ei°| y^ 0 | ^So|| g^sjn, se» ?H2«A|Eia 
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^(26)S *ll2a£t MtlMtl ?HflHA|E^o|| <Uo\M 7|»(21)2| SSS^oll gAj_ n g <g°l(zMs\x\ &2i#m § 

o|^s| *)|2a. bfEo||AH S*^ Sit 3**18, §e«s| u|EAj° __A||jo|| XloWte DflH^I^ 1?H& 27«s| $| = 

4! (25)* 32^(24)4)0)1 S^££ >4^*| u|d«Ho^ o|*jo||AH u| h _ gf»2£ a|£aM|£| 3*| 

7h *m ?HnHA|Ei _ _ b|EAj 0 | _ 7|2|#*|o)| «p*«fcfe.ae tfcU <*W »c*. 

*l|3a£t ?H2H^|£i *!# DRAM2| _Y Artie* L ^tH .SOU, *H3b£te *)l3a£2| C-Cd 3 Eh Eh 

flEEldl, o|BJtt DRAMOII flo^fe. o*|_e|| pS _a|fi:_£ '.o|#o]g tt£*PI»(31)4Wc|*|. ?l=t!(WL 1 ,WL 2 ,- 
WL 8 )o| a«ss 48512. SEffl- H|eAj( BLi ^ BL4 )o| 7'fis HHfislo^ si^h o|* *| =4j(WL 

^WLgM ulSdtBl^-BL^si naoll cHg£|fe fl*|o||# 2ai||4!oS#Bl^oj gq(32)o|| g^SJt MOSS^HA| 
^Ej7> S^sjo) sin, *£W2! (33)o|| _. M0S&7| M0S = ?h*1:_eM2-I ±2.±<3<*\B mo\B\ 

Aj2| _-$o|| ojg Sfe MOS?Hst|A|E^o|| MOSSfN^Blsi H«Hie!g«ie S^g(34)* **IW 

(B^-BL^Sfil »mol| a^s|o) Slcf. 

m ^l|3b£o||AH _- 4= 2; 50|, Bl£*PieK31)tfs| «|SAj(BL 1 ~BL 4 )a| a)o|o)| sit oi|.5ia|_ £a|g^o)|t £ 

IKGV^GVJOI «jg5|o| Sill, OlSHIKGV^GVjfil a^te P+g *$*9^(35)0| S|*|5jcH Sit o|a)£ 
£tKGV 1 ~GV 3 )o|| £|SHAH *)|3a££| SBtdHS *eWe! o)|aa|_ g^o| cf# §^o)| q|«|| 

B 
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a 

Y-^S S! *flo||fc n-S *£«S^(37)o| ggs|o| Sit^l, o| n -S *£SS3(37)&o||t ^2^(38)* nH7H«K>j 
c«S*al5££0|*oiS ?Hrt|A|EHS=(39)o| gg5|o| MOS?Hrt|A|Ei# 

c«0||fc. ?5S a DRAM2] *H_^g* *ll4a.E~*l|4d£0|| 2|7H au-||s| 

^Aj > *|_-*|7|- °t 10Q/CmS! pg ^al^HS 0|^O)*! ei£*|7|e(31)o|| o|£°t!Sg°S fl|4a£0|| £A|_ 

&o| £1KGV 1 ~GV 3 )* o| H|KGV 1 ~GV 3 )s| a^o|| o|£^°Jii°£. §^o|£* ^SsHah P + S 
gaj(35)ct*o|t gS»o S A}S*st(36)S £|^A|^AH H^MIY* d|| _ _- * >4S^(36)0|| cH» Ml ^A| 
SHAH, AHl4b5EcH| £A|sj ^8, E^(GV, ~GV 3 )2| a}o|a}o|o|| Sit el£*fl7|&(31)2| 

a 

" i#A|2JcK a ch*o||fe AraA|2t3S(PEP)SS ?HdHa|e^^(33)o|| c«£hnfle|y« g& ^ ghgAH 0 |g 

SJ!SS°^ *|4cE3HH ?H=HA|E^q (33)o)| Sft fE»(GV 

1 ~GV 3 )2| t}Sfa|(36)« Ajej^ o S o^^M o|£«) ?Hrt|A|E^^(33)o|| tt£«|7|»(31)a| 



a 



a 

Ajgaf ^□jollt 0|S^gja°S t)|4:0|S(As)« ^SISHaH n-S *^*S^(37)« S^a|?J ^o)|, x||4d£Aia 
n-S *$*g^(37)a| 5^o)| •a>4^o S £tw(38)ff S^ A |7|fe ^g, ^ s ^( 38 )o) o|o)|^ c^S^a| 
?21 OI^CHS ?Hn|)A|E^^(39)« 8«A|flcK 

*HHWNg*l(33)2l i^So| £.%t , (GV 1 ~GV 3 )2| M)^o)| oHHje|cHS M0S?Hn«A|Ei7h %&£io\ flcf. 

OT. ?HDHA|Eig^(39)#o)|t 1l3b£X|tJ S2>a«at(40)# S^a|?|2, ?Hh«a|e^^(33)* Dflaalfl 
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7|| of s £MM «aafla«40) a *o|aA}twaoilte casual sss oi^-ois 

*|EAj(WL 

, ~wl 8 )# s^A|?m D)iHai^°i^ (32)0)1 ois^aass =bh°!£^_ s^ai^h^ mossihsi^ei 

71 S^gcf. *Z}S£^(41)# 8«A|ej C^CHI £§2| §teo|| S^g(34)S ^SU, »*o|_© 

2. 0|^.CHS a|e 

14 *ll5£o||fc _-7|fif 1>€ a DRAMS- 1?Hfi| Pj|aa|lpjl M¥Bfl». £A|s|cH Site 

H K Bl£*PI»(31)oi| S£a|_ £if(GV)£| *S ElKGWMl'Qir-ttiiaa ?H=HA|EH_=(39)a| ^(a)SF£WGV)M|o|| 
S|5jS *i^#aK36)4WI fcSIS *<A|E|g^(39)s|"flo[(bVai *MA|6jfi^(39)^ M0SSa*I^N(TR)7l «gs| 
o\ 2lt 0)|Ha|_ ««)2ls| 2W(C)S| tf^S sloiJlEf. e}?t:0.8^*IS 0|#S«aH DRAMS *2i«fe a^ojfe, 

a=0.4/aii 

b=0.3/zm 

C=0.3/aa 

o| zfzj HasWI s|HS, £»(GV)s| ^ a+b+cfe 1 .0/anOl _c+. o|ufl H9(GV)l||o|| °HHa ?HnHA|e|fl^(39)3f 
M0SB?H*I^N(TR)7|- o||Ha|__q(32)?Jo|| Site A_nfe|(36)2| b+cte 0.6*mO| _cf. 

Z1BCII, 0.6/m.S££j o|| Ait ?H^A|EiS=(39)2| Sfloi fi|«H 0]|aa|_ g^(32)a| £iKGV)o)| 

(B)7l BKl^fe a^o| 8|o)fchcl. £»(GV)M|s| ?HHa|e|S^(39)# 7||o|HS^°£. £g-(GV)L||fi| 

(38)* 7I|0|e a}^d|o S d||H£|_ g<*|o| MOSHSjA|^:E-j(TR)£| 3! HS||°Jg^(SR)(DR)« ?A y A ±3. 

± 3! Ha||oJS^°S Sfe 7| _ HfHx|^E-|(^_. transistor)7|- §ah «e)7)|£)H, o|*7II 7|« S?Hs|^2| £S<H| 

slsHAi M0S^@!*I±e|(TR)s] ^2^(SR) 5! EB|_(DR)2WI tls.¥^2.7[ «g£|H£ Hhb|_2| E)|o|e|7h sffl 

flO«A| _0tt7|4 e_x|_,6|0|| S|&¥^9S2j ^1 8W«l7| ^S«Ai^ 7)|0|E A^ol 5|£ ^5|(36)2| ¥ 

n b+c# 1 .2/«o|*JSS g. sja^ 2i°°S £,9(GV)a| _*||^ a+b+cte 1 .6^o| _-o| £|oj 7|*^_-o||Al o. ^o| s| 
±» 0.6/fln#7f£)7|| ci*£W 20487HX20487H2I D||Ha|__ 3 DRAMOll SlOjAH. _j| _2| ^0| 

ef 1 .2mm(=0.6AmX20487H)5}# #7|S|-7j| S^K 

AV 7 | _ _0|, ^5E*I|7|_0|| g£A|_ £|W)o|| 7|2j 714a|e|(cap)s| aJ^g °H1Ja|^aH _ DRAMOll SiOjArffe 
7|4SSS!!*|^b|o|| sift a]5-^o| ^ # ^x|^7| ^8«AH #c||A|^ot ^|7|- 21 2J^ u\, o|S a 

SSjsi #cHfe DRAM s| S^IEoll ahu|e||Sh7| m)^oi| JIS^SWI AJ^«*«|S cH^slsa^K 

°dL^°£ U|EA1 7 |qjx^|- Mfg 0 |^ b|HAjO| e^ElCH S|££ bH*|H|HS, b|BAl?i£| 5M 

a|S± *28o|i4 b|E*j 0 | ?;|*jx|^ §>7W a°Jo|| Sffi inO|S°| ^-£#0| 7H&3 H|SAj ^AJo^ h|- 7|^§x| 
o|| u|«||ah q)^°s ei*l|@cfe °!So| &lch zialu ^|§^7|# n||*|*F7| ?|sn u|b«|s|- ^is«fss 

aSWI 5l*ISAi §^£ Sfe D1|Ha|^ 27H^0|| #gfsfe f|« ^ ?J°H£ HH@^7||7h §0|©F7|| 

cctaKM ?Hn«A|Ei ^af #g ?HhHa|eH 1 sy ?H=«A|Ei l« "ISAj u( |^sfe g 0 | a« 

£|2 SlxlEJ, &0| 5J7W S^ISOI flow aj^£|x| ast^. 

WSJB ^IffMSt aafafo) SiHSAi, m|Ha|^# u|HAj unx|sHx| jifiajiWI ^ 

W^lfift ^Sal ^aie, x|10|aa|4l D)|Ha|^^, ^li.^iJ^t^WI 4=^£|t gj^^^oll 

ttfa^^Aj^s ^a|?|^ yx|g^o|| §Aj S ^x|^7|, a^7| ^x|g^o|| as||AH *l|iD||Ha|*! S^Ji^S ^o|| 
g^H|ojx| ^|2o||£a|^ s^chi gAHsj s^o| oflaaliB, ^71 *Ho|aaH| S^Mjsi tHia.a|^o)| 

s. atf^it »a ^a|#s7|°i jhhoj^^oii ass ^^o| die^ s ,_ ^ D| 2 mia.ai^ ^^misi #^ 

9^2| Djiaai^oii aths)^ &g ch§e|^ yx|#s 7 |o| *«2°j£|EWo|| 31^3 ^^^1 «Ihai§S ^h|§KNah o|^ 
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015! trowels ?}S.M\7\<%&*\0\\ s|«H &a_ch • 

*1|6a£_ & 1 _A|oj|o)| txf# DRAM^I Wt!! £So|2, *«6b£_ *l6a£2| D-D_ __£. 

SA-), o| o|aEL|_ o|b)|o|o| zj- aWII-tr *l|7£ S! *l|8£o)| £a|_ b^I- _-ch 

0| _A|oflo|| a*& DRAMo)|Aife $_ ?H2Ha|e) _o| 3 _;_'_•©_, u||x|e|o| Xia^ ^§|o S B|e*jo| =?-gs\ 
JL 2icK x||6a, bH<H| £A|_ DRAMaf *l|1a,b£o|| £A|_ DRAM£| 1) Haa|_ 1?H£2| 5!*IS 

oi^_ 2^£| si = _oi *jsss _• c[b ^soii o|8ii 2§?is a'^sisicte swam, a|j= _( BL a)°i §y 
t , wl 0 )oi .gsioi jicfe g), 2) ?j=Ajo| _oi_-<_oi 67^4\2\ njaams oi^oi_ d|£bi«isi _a» 

m*^( 6 i)o| ^*|sjoj oflaa|_ _*o|| c«& '_-*Wm_L_a miHa|_ M«l «!•_■* *|E_o| _?| jl* 
§^(61)o)| _££ g_ _ _**(62)ofl S]«H*i z*7| g^£|Oj flcfc S, 3) 0| _A|Oj|0|A| _> _fl _ 0||_.£| _a| 

ffo| ___ *| = _o|| °|«HAi _ SB Staas, CHS D«aa|_ Mm oil Sit 1 _s) a|EAj4 _ _ _■ d||h 

BUI MM|S| 1_°| d|E_©_, B|E_o| Omj\\ B|E_o| S||7_.S>^|8E.0)| £ 

a|@ SXIfi Sflfi- zj*|#^7|o|| attach o)iad| *||6a£2K*H7£. at ^II8£0)| flow. D||aa|_ |S(MB 

,)oi| ^ttSFS flHAJtWL^on aisHAi nflaalflKMC^oi uls^BL^-BL^oi _^je|~. 5U<^. a_- tW|. 

*l_. _S£.HJ1|aa|_ _s(MB 

2 )o|| c«_- Shg *|H*}(WL 0 )ol| 2\HM *J«|s|fe Q||aa|_(MC 2 )ol|_ «ISAj(BL 21 ~BL 28 )o| _^5|o| Xlck o|S|- &o| 
bHUa £H|aa|*y S^(MB 

cH£ht)|EAj( BLii ~ BLi8 )go| _ d|E_am|aa|_ #s( MB2 )o|| cH&«|SAj(BL 21 ~BL 28 )S2| £d|e_o_, 
a|H_a| ^ahsdah _■ ?H2| ^|#i7|(SA)o)| atW _ 4= 21^ «h o||ac|| blJBAjteL^XBL^sl tt 2M 

#S7|(SA)0)| athA|?|H H|EAj( BLi2 )( BL22 )o| £ # &X|#^7|(SA)0|| a&A|?|o SM) fl | 7E0 )| £A|_ a^ 

E.s.\ _-o| td|H>d2| ^ s Ajg^ - o(7)|ScK 

fll7£2fe ga|, u|J=Aj( BLl1 )( B L 22 )o| ^ H|SAj(BL 12 )(BL 21 )2| ^o|| cHttS, ^§ ?jHijW6b£2| WLq)^ 

SES shS?|HAj(x-||6bH2| WL,)2S DflHa|^M|2| =|Ha|^eH 7)|0|Eg^# gg<M?|x| ^ 7)|O|HS^0i|- 

fich ££«h 4!A|oi|o||AHfe b| eAjo| 5jao|| a^* ?j =Aj§ s^Ai^A-lth f 
ch 

^7|2h Z>B ^JA|oi|o| DRAMCHI XiOiA^ ^-SS ^# ^S*Ho^ Q)|aa|^ 17H§2| 5!*l°il 2S2| *|H 

5i#A|?|^ 3o|cK nam o^=°| fl = 4ja"m'aa|{i|a| 7||o| is^°s Afsshe7h at i£fi| 7i|o| 
HS^oll g^A|?|i, §i=o| ^a>d€- ?iEitt u(|Ajo.S.o|§sm x/cK 

na|«KX *|=aio|| ^g- ^§o|| jiojAH 8?H)e| D||aa|^o^ ?jHij^|*|# HhSHSAH, mm 

?JhaJo)| °|sH *m asj4«| bHxia D||aa|^ «s (MBi )§o| ^ a s(row)^o|| a[cHAH°| D||Ha|i« Aja|»m, «2fl| 
Sia-idoii a|sn Diiaali Ss (MB2 ) § oj §°j s ^o|| aoj/dsi D||aa|^« 4= 2lcK o|o)|^af 411,412 
?jaAjo)| 2|8H zi^ai D||aa|^ »^o^^ 0 |^fe d|e 

^7| ^A|o||o)|Ai^ ^sjo S q)sif# ol^fe Di|aa|^o| ILS^SHXI 3tm #S ?HhHa|e)^o|| c«3H ^aa^lth 
JE&S ?H^a|e^ ^« o|§*h DRAMCHI^ * ^S<H| ccf# - o. cK 

fll9£o||fe 4|2a. b£o|| £a|@ gej)o| o)|aa|l^ ^7| 4JaNo|| ixh# #g ?HnHA|Ei js| H7|# b|ia*F7| ^«H>M, 

Bfl = o|cK o| SgoilAH 51- ^^ s> ft ^A|oi|o)| #g ?H2HA|E^ Hfij a^-S^e ^JAjO S ufEUdi b^ zi 

oi **i s^oii #sii(aAj)o| ^shsoii d|8n aw sias, 01 ?h 

"Ha I Ej 1§ HfflaaWI »i«Wcf 5!o|c|-. 
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_ _gs>| c» ft|A|o| _ __ 

*M0a£fc cf#tf a|o|s| gSKIBSOU, *l|10bHfc *M0_s| E-Etf 9 El o| ^Ja|o<|cH| c4# __.»|7|Qj 

S^lfcpg OI^-OIS ^JE*l|7|B-(100)4WI.^"H A j(WL 1 ~WL 8 )0| §^S=SS tfHa£]2, a|e_ 

(BL 1 ~BL 8 )0| a^s\o\ 912.0*, 0|_ $|H_(w Ll WL 4 WL 5 WL 8 )^ HlStKBI^, BL 2 , BL 3 , BL 4 )£| 

-._ a $|H<d(WL 2 , WL 3> WL 6 ,WL 7 )^ b|BAj(BL 5 ..BL 6 , BL 7 ', BL 8 )a| *j HSoll Pigsj^ fl*|o(fe *ll10a_2| f}S 
Aj°sl 2A|g Dj|5ia|_ _«*(102)o|| S£S|01£! M0SS^x|^N7^2| BB*|£|Oi «cK 

£E». $lHAj(WL 2 . WL 3 , WL 6 , WL 7 )3f o|HA|(BL 1 BL 2 , BL 3 , BL 4 )2| 2+ 39 Si x-l H^ij (WL 1 , WL 4 , WL 5 , WL 8 )^ «l 
£Aj( B L 5 , BL 6 , BL 7 , BL 8 )2| 2| :S>_o|| cHg£l£ 4i*|o)|fc 1.a||Aj^S.SW^ ?H*HA|Eig^(i03)o|| g 

a>7| ?nnHA|E^^(io3)e ?HK|A|Bia^(io4)as =i43o( to ^moshihxi_.&i 

MOS?H^A|Eio)| 3^5104, z^MOS£ax|^E|fi| =B||oJ S^5(105)S *\S.4i{BL, ~BL 8 )f- mg£| 

tefi u|£4joH g^£)0l SElch. ZialU B._L*|7| _-(ioo)o||fe. £»(GR 

T-GR^ol S^s|0l 212, 0| SIKG^-GR^al HRoflte P + g ¥£SS3(107)o| __5|(H stick £E»o|*£» 
(GR 

^GRgHoilfe a^s|( 108 ) O | dHUsicH XiH. ^ ifKGR, ~GR 3 )2| MO|o)| «gs|o|_ 

* flHOa£oiH §}g ^J°£ DflHa|lS^(102)o|| cH§£|fe 3jo|ch 

oyam o| Dflaa|_ _«uio2)s| *l=d(WL 8 )n|- h|b_(bl 3 )(bl 4 )2| JESofl mg£|^ fl*|a| 

^Sojfe- *l=d(WL 8 )« ?I|o|_._=lo_. § te MOSH?Hx|^Ei(£A|s)ol 5U*IS*Sm«g=|o] 21 ch 
SE&*lHAJ(WL 

8 )2f b|EAj(BL 5 )(BL 6 )a| Juiao)| c«gE|t fl*|o||fe- *||iOa£S °JaU A J££ f aW<* 51^*15! ^H^AiEj _^(103) 
o| qigslol sack o| ?|ifl|A|E|gq(i03)M|a| 



a 
a 

¥ &S Si ^_o||fe n-S M$sS^(109)2f AiSfet(no) Si ^_§_ £ |£o| ?H2HA|Eia=(i04)°S 0|^CH5! 
M0S?HhHa|e)7F^je|cH flfe «k ?H««|a|b|_«1(103)M|s| S£»(GR 3 )M|o||fe ch_§_a|_o| Sl^sjcH &7| ?H=HA| 
M£R(104)o| gggjck =lb]jl _7| ?H^a|eh_=(io4)^ $|HAj(WL 

i-WLeJai Aj-o| §y ¥-1 H_ (WL.| ~ WL 8 ) 2|- u I _. Aj (BL^ ~ BL 8 )sj AMoflfc zm SZ> 8^^(11 1)(112)o| ggs|o| 
ck 

tHiam H|EEAj(BL 4 )(BL 5 )AhO|°| D)| H E|-i _-E|g^o|| _._-(GR 2 )o|| 9}0\M, ?HaflA|EHg^(i 0 3)^o)|^ 

?HHHA|E|S=(104)S| %&s\o\ SUck 0^ d|EAj( B L 

3 )(BL 4 )Zfs| £^(GR 1 )oma|EAj( B i_ 5 )( BL6 ) e} o| <E§KGR 3 )S| ^o| z& 0.8,m2l^m\ ^§H, a\\SLS\i& ^a|^^£| 
SE^(GR • ; . 

2 )« 1 .6ma\ a§ Slick 

c»oilfe uiSAJtBL^BLgjaf ^I^^KSA, ~SA 4 )S| 8^^|7M|11£0|| £A|s)ojxi syfe o|i^oi|Ai Ofi 
A|fe MOS HH*|ij L4EHIJ1, xlfe MOS ?H^HA|E^7^ bH*|@ ?|*|# qe^cK D)|aa|^2| d||o| 

N AJ2# Sashfe a|EAj(BLl-BL8)§ £A|g ^AjcDS b||Sfi£lOj flJL, *|HAj(WL1 ,WL4,WL5,WL8)2| a| 
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■4J(BL1-BL4)S| US „ *| = a(WL2,WL3,WL6,WL7)2| a^2| b|ea(BL5-BL8)a| mL&<*\ XJOH, M0S?H4I A IN 
2) H«» MOS HSU|±&H7|- b| ■{d(BL1-BL8) § cH§£|fe B«l "tio| Q^£|cH xm o^|fHc« «| 

= d(WL4)« aifcWfl, u|Ha(BL1-BL4)o)l 4?H2) DflHa|_2| Sfi7^*fich o| ifife o|^- 

u|H<d(BL1 2f BL8)(BL2S|6L7)(BL33fBL6)(BL1- , - . . 

&7\9\ _o|, S gA|o|o|| 5Ko)AH^ 8Sa| «|Ha(BL1-BL8)# SfcWfe oflaa|_ ago|| #4 __.Jjte| ^|4fl9f 

u|H>d(BL1-BL4) ohaH<X| gas o||Ha|_°| MOS ■ MOS?Hmi*la-lfe A 7 A ia|°ia<H| 

«H^s)£^ as Sl*l7l Sf^o|x| SO, SE» *|5«£^E+.*I8S31*|2| «|Hd(BL5-BL8)o^o|| gaS oi|5La| _°| 
MOS S18*|^B|2f MOS ?Hn(|A|Ei£ zfzj- ^isjog i^oja^oii u|j_ ?)*|7h gj^oixi sycK x||4fia| 

u|Htf(BL4)2| «fAog 01 _ m|Ha|_°| M0S e^xi^eifiFMOS ?H2Ha|e^ *)|5_°| u| EAj( BL5) o| «^o|| ng 
aa| _°| MOS ^eix|^E^^ mos 7HHWb|o|| c|ji||A{ 'b|MdQ| : S§£|fe- grew S*K* n 0)514 SM^K o| 
mtsoii °jaa b|s __s| Dflaai^y sais^oii saa..Eir# h|S4!(bl4)(bl5)z}2| £^(gr2)oii show sjshs 

tfS»7l48 s_x|;_e|o|| a|e¥4ias7FS(«il'fl'do| &N Si4.'o|EHsF7|a sgx|±6|sttn|gre ¥a 

21 84* WMfe b|"4j(BL4)(BL5)2}s|' jE^CGR2)Ef* *0| UK «4d<M?lfl ficK i}#£g-fi] ^S nH 

Nyoii »**w sai* * ai^i, * o.sw*i# oi§««Ai _-£*p|«i#*i# a*. «i sa(Bu- 

BL8) 9 £JS& 2_2| b|"_2*a| £^gi.e^s| ^g gaS b|« _(BL4)(BL5)2ls| (GR2)S nsqs\JL 

2t 0.8/na| ^« «gs|o| _cK aaft oflHa|{| a»as| £if^o| 0.8/oi.ei 5!# Jl3f»cjfl, 8S b|s _ 

(BL1-BL8)»S ol^oia 17H2I Dflaa|_ zl#o|| sitf 

0.8>um X 7 +1 .60m = 7.2pn 

o| ScKoiaemHami 17HSB2£&«I *o| 
7.2W8=0.9/flii 

oiafe £*ffe- bK seH2| _._^ 0 | 1.6^.2! %n*\mm Dflaai^! i7H&0.7/zm S;£=l5ai=Kr 3d# s|°ie 
cK o*BW 20487Hx20487H2| D)|aE|^s Ol^CHS 4K b|JE2| DRAMM J&ttcVS , 

0.7/mi X20487H = 1.4mm 

eift ^# y±<MS ^ XMI sit So|ck ccfaw ga| a[o|s# #7hA|?|A| ^£ a^£# 4= 2J?lia 
cK 

&7\&Um\o\\ ?HnH A INa^(104)4,K>ll Sa^lS *?H2H>M&ISej(l03)« ^)|£|&cH|a 

alJ a«1(l02)a| 

fi 

¥ fe^S i*A|7|fe pep§So|| flow, n«Eiy§ flft'o^a^ol o[%b\, o^a^fll 4| 

cH«i«£Xffi| 2«H2J ?£<>l## 12£ Shfe §-4i7f a^s|'6|a'i^. ^, e>£«||7|sia*|o|| 5ioiA^ H-E 

oil cn«H n^as g># S£7h SI5517I nfls6|| af EfjoW^'of^l. Ha$)!Bt*| o|s tto|^ a ^ftpiB o||fia| 
Hal ^thi e «^ sU5«cK nam & ^A|oj|o||Aife ore ?a c>l^§ iaa ^fe &±7\ z+ cHiaai^al as 
& 15^o|°s sa*l|o|| chb- o^^E 1/8 H±s*o\ «|s| ^a|^ =^7 1- sicK o|a|s^ gs) A^ 

o|^# §7H?|a| a^H S US m ?,^uil ^ Si^l. a D||Ha|^ agoil u\ sa 

si S2i ^s7h soha ^ xin, se& a^££ aAiswi ^owtii &c\. 

& 4|A|oflo|| ccF^g aiA|#^7|(SA)s| ^7^|7h So|8«A|fe b^ 2* #e||o| bi£«|7|cia*|o|| o| 

bi^as aaaaoii sa^i?m a s&^oii ^i^^is sa^i?in^ & -^A|oi|fi|. d^ws misan 
« uh*i& 4= siAiPi, eha, a>i ^ahichia^ x)nob£oii 14EKS hm® 7|« neiA-i^Eioii °ia- a^vaai ^§ 

»x|«f7| ^H«HAH b|Ha(BL4)(BL5)Z}o|| 1.6^ntSE# #^o| as ^# 7Wfe H^(GR2)« S^Aia^lPi. 0l £& 
(GR2)ctia *||12£E0|| £A|Sh ^j^g u|Ha(BL4)(BL5)Z}oll E§, oj|?HcH £^(GRx1 )(GRx2)« Sa^l^i 

gcK o|tm a?| £lf(GRx1)(GRx2)S H&(GR2)o|| b|s« zi §7j| QcK 3£» £1T(GR2)S a^HI Sa=|cH 

5U?i misoii a^si(io8)« oi s^(gr2) a*n»ii °hh«^i oiais aoi aw. nam sj&a- ^si sa- (grxD 

(GRx2)# A^?j a?l& S*l|7t 3H2£|7<| gcK 

a^i ^A|oi|oi|AHfe *iiii£oii EAia b|«^(BLi-BL8)af ^i##7i(sAi-sA4)7t sa^i si^i sy^i 
ei, aas oNi etgsixi am «i =4!(bli-bl4)« a^ia 1S4 u i s a (bl5-bls)# a^ia H i^ 
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d2i ^sfz, oisith^« ^is^i(sai-sa4)oii a&A|^£ #cK onam *iii3£oii hi_xi 

(BL1^ BL5)(BL2^ BL6)(BL3^ BL7)(BL4ShBL8)# «££ «M>| ZM5*7|(SA1-SA4)o|| U^M^S. 

iWI. ^A|oi|o||Aife zj- miaal^ ngoii ch«H 4»a| h|e_(bli-BL8)# fl*l«raw_-. o| u|stja| ^fe 4# 
oiler 5€- ofu|2 2$6|ao|fl ScK _ep|££ 4 o|aa| _ a«a| a|MAj =^_. 7 |. 97ts|g & & 

o|^o||Aio| ^jA|o)|fe «. ^S^l ^tK^^l^uK & WgB o|o||e} figsife oNl, oil?HcH 

*I|7SE a! 3H|8£o|| ufEhS tfA|o|o|| SU^AHfe Dflaa'pi i^(KSB"ii(MB2)os.?E|2| 4£2| u|a _o|| _ _-5|£ 47H°| 
yx|#^7|(SA)7h ■flxi^.ei* WlMi^^SPtfli/Ol.atiM ES|x|_^2| 7flo|_;gr»o| 

Z| u|H*j(BL11 , BL12, BL21 , BL22)§6| %Mffc;§&2.UM&S\0\ 5t|[-K asm o|£ 47||s| _*| 

*||14S=0|| i-|-EftH b|eAj(Bh1)(BL2'l-)#0f| Mi Sr&£M" : 'uH«*M4, 4?i)2| S*IS#7|* Stm 

fe &*|#^7| a##'M)«d(^11)(BL12)*oj'^^W|(^«* ^£ SUch 

0|£WW £g _- SO|, £ ^gO|| flOWfe D||£a|# S^Oll s^o| tH|H£|^^ aAlg^cHi g£ _ _*| 

#^7|, o| ^xig^oil a«K>j &7| *|lo||Ha|#°i^Jif ?>s^oll b|)*|_ *l|20]|_.a|_ gqo|| g£ S ^-o| 
i§°£ ^ah@ ve.xVW&xW *«=|fc u\, o\e\ti ^o|| s|«HAj ?go||A|B|{io|L4 ?HeH a Ie^#2| 
JigsjSM s|_-_- D||Ha|^# ^#8 u|EAj a 0 |sW| bN*|# ^ alt fiaHl 7H# 4= flch 

(57)% 9-21 

17HSI H|Hx|^2H7Hfi| 7||s||a|e|£ nfl£a|tg.44>7Hft «flb||*|«||/H o|^cH£! c*o|M]tt|Sl &r_L*l|7|2}&*| 
oil 9lo\M, «l1D|Ha|n| ga{o|| gggi oflaamaK «28I«*EWS ^ajs|- o|3 aj S0 || o*aW ftajAj 

2# tt4SA|?|fe 3x|gqo|| N 7Hfi| ZJX|§^7|, #7 1 &x|gajo|| &*H A H ^7| ?H| 1 □« JBE.a)^ gqst aa ^o|| 

S^JEICHS *H2D||sall! gqofl fjAj§ q^s| □H£a|^ 1 #7| x||io||_<a|_ g^m<M #U «fl|#£| q £341 oil g 
§££ SShslt SO. PIgsife &*l#^7|2| *)|1SJ3EWoll a&S A>fts| ais^, m^zsm S^Mlal § 

a aa^ai Djiaai^oii g§£s a&sit cH§sit ^xi#^7i°j ww&xm a ma nssi ui^Aj, 

^limiaaii g^u||2| #^ g^o| D||Ha|^oi| atha ?jhaj §y, At 7 | xi|2mia.a|-a §^ s ^o) m 

aal^oii atfa ?h|«K» o|^o|S cfo|.Mm« tfE*|7|ais«|. 

S?&2 

fll1«oil 5JICHAH, zj- Q||Ha|^$ MOS E|Hx|^E^s>^ #g ?|h||a|e|s o|^o)S 7Wa|e-| ^g°£ *h 

fecfolMiaja yi£*l|7|e)S*l. 



JH|2SK>|| suojA^ ztD||aa|{asx||iD||sana S^Mlsl Dfls.a|«|of| attsife zt*l=de fllin|fia|4i| S^«7^x| 
S£s *ni£SS2f, x)|2D||aa|l 7|sx| s E s s^si^ §a|o|| My\ x)H£SSoll aS£|t ^I2£S 

§°S ^a 5o|n, ^7| ^|2D||aa|l gawi s^e)cH5! o||Ha|^o|| a&s|t ^ ?J^Ajg 

y£E*i|7|3&*l. 



S^S4 

ttSE3H|7|a(S*|. 



s^a 7Hdiia|e|s>k oi ?HmiA|E)oii a&a mos hihxi^s ksmn nxwua. ^a ^# ^9 
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«|5«WI flow, zt'D||aa||j|o|| a© flu, xfl20||_t2|_ r ^m\^ a\^^ U^°S. MV*m _3s|o| flte * 
flUfWI flow, z|o||aa|_o| £_-« D||aa|_s f.gS.^>3££ *fe cjoinam tt£*p|e|9*|. 

fll1«Oll StlOfAH, _-X|#3f7|7| *l__0| __-S|Oj fl^ _«& ^»££ HH*|_ 5# Sfe CfO|M|S| 



i7Ha| egjxi^EH^ 1?Ha| 7|h||a|e|£ ___ oi|_.a|_ sf^He «i«H*l*IW ol^dS CrOimejg |tf£*p|«lSM 
oil flow, ia>_ a^oi jams uH^s|o^ a^2) D)|H£|^j 0 | ggs|ol at *i|20||aa|_ gqaf, *n, *2flai_- 
XKXI ^_£|fc A3 _£<>ll ^ tt«A|?|fe &x|gqo|| S4!£)ojS &x|§^7|, *l|iofl_.a|_ ge|4|2| 

sale miH£i^oii atf=u se& cHgs) _. _*iss7|si sin _q _*w a&_ u ih_, *ii2oii_.ai 

_ ^^M|o| ss j_. _ _gs| maa|_ofl a&^n se» cn§s|fe. W|s| *II2_N **a| «l ■ 

±j, #7| *llioi|aa|_ @^ma| stift __-a| Q||_.a|_o|| ___ $|_._ s!i g 7 \ nms&i* ^^M|fi| # 
H_ta|_<H| **a| *|H_£# ^u|^ow o|+o|_ cfo|Mm« __L*7|«I&*I. 



*ll10§oll flow, z| n||aa|_._- MOS ■S*l_tB|s|' ?HnfWNS o|^oi _ §f| 7HnHA|eH _ °] 514 |go S ^ 
^cfo|LflB|« _i*B7|2|S*l. 



S^Sh2 

*II11So|| flow, ^D]|Ha|l§*||in||Ha|_ _qM|s| Di]s.a|#oj| a tfs| $| = _e *||1D|| Siangan* 7Fs*l 

S_L^ S^S *1|1_.S§2| *t|2D||_.a| _ 7^X|S£S gAj£|fe #A|0|| X||1£SgO|| X|2£S 

§££ 3do|jl, ^7 1 *)|2D||Ha|_ tj££|o| _ oi|a£|*!o|| _ _-s|fc 2| *I|1_LSS2| #*°H 

^S^HiE §&£]*r *I|3£S#2K *I|2£2S^ WHI __3°sL S^s|°1 ^7| *ll3£SSo|| 



*I|12«HHI XiolAH, x|| -i ^|4Eae# AJS5!°S Stt&8fl*WI *H2, ^I3£S§£ A diij°£ 9 



S^S ?HnHA|E^, o| ?|)nHA|EHo|| atfg MOS s^sli 21^ ?HhHa|e||||s 2!# ^9 



flH4«oll XicHAH, z| D||Ha|^o|| *H2D||aa|l S^LKHIfe u|H^2| assWI flSs|ji SEtMM, ^l2D||a 

7|«IS*I. 
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*H4«WI flow, zfo||aa|_o|| aeflh, z||2D||£S|_ g^Zfoilfc H|Htmugai£S«««MI fi»£|oj flfe^ 




S.&1-B 




3<r> 



3Jtef^- ... 



£Bf2-A 




.E&2-B 
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3 ff»^cy*?y yf w w 



smiths liinaiii s^'jinsE 
ii^^iiiMiiiii^!«'.iiicaiU«?«. 



E&3-B 



mi 





5.84-B 




JB#5 
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£&10-A 




5.&10-B 



-18 

ZZZZZZZZZ 




5E311 



«w *** we wU 



aw 
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£&12 
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S.&13 



*HHK> 



(HHHMHHM^ 
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